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The electric energy is extremely important for the industries, without machines cannot 
work, then industrialized economies wouldn’t develop, most of the countries suffer 
shortage on energy during the time they develop the economy. China is one of these 
countries, who trying to keep the growth stable every year is suffering this shortage on 
energy. To achieve the supply needed, China has the big opportunity to become the 
country with more renewable energy capacity installed with the low cost of Solar 
energy and wind power. But are Chinese renewable energies manufacturer ready for 
this challenge? The range of energies and products manufactured in China for these 
industries are tremendous, therefore this research will be based on the solar energy 
photovoltaic sector. 
 
The following research aims to reply two main questions, first: How competitive are 
Chinese manufacturer in the global photovoltaic (PV) Sector?. And the second is, if 
are they going to survive the chaotic solar energy market during 2012.  
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Chapter 1: Introduction 
Electric energy is for an industrial economy as important as currency or labor force. It 
is impossible for a new economy to develop itself without energy; some countries take 
this issue very carefully and as a nation security issue. It is why, to ensure the supply of 
energy, many countries are thinking about new kind of energies. The renewable 
energies sound as the next step on energy supply for developed countries and as a new 
possible source for developing countries. Then the resources to generate energy are 
secure for those countries using this kind of energy. 
Since China decided to migrate from a planned economy to a free market economy, 
the country changed. The economy, people, cities, tastes and so on; everything 
changed, also change the quantity of energy demanded and of course the supplied 
energy as well. China is today, the second biggest economy in the world, it is also the 
second bigger consumer of energy. The first on both parameters is USA, country 
which per capita consumption is 4 times higher than China.  
In order to generate electric energy or electricity, countries use different kind of 
supplies. In the specific case of China, the most popular resources to produce 
electricity are coal, oil and gas. Since the last 5 years Chinese Government keep 
pushing the development of renewable energies in the country, not just to use it, but 
also to produce it and make it worldwide competitive.  
The 6
th
 five year plan (1980-1985) was the first time ever in the history of the country 
that a plan included renewable energies as an issues, setting for wind and solar power 
energies a place in the future development of the economy and the country. Most of 
the objectives based at this plan were passed within a shorter period; posterior policies 
encouraged the industry of renewable energies to become one of the most important 
players at the global market share in just few years. The next five years plans were 
more and more supported for the industry, by benefits and good policies for all new 
investment in the sector.  
The wind power industry in China received during the last years great amount of 
foreign direct investment. An example was the biggest wind generator turbines 
















Chinese enterprises. The FDI brought to China a Flow of knowledge transfer, most of 
these enterprises started to produce the turbines in China as well as devices and 
accessories needed for the wind generator to work properly, called BoS (Balance of 
Systems). In the other hand the solar power energy wasn’t very competitive before 
2006, the industry was practically assembling photovoltaic (PV) cells to produce PV 
panels and the important sector in the industry were batteries, inverters, wires, etc. 
The PV industry include different sectors, one of the sector is the PV sector, this sector 
include all the manufacturers which participate in the production value chain (PVC) 
from the raw material to the finished PV module, and except the BoS manufacturers 
and the installers. The PV sector in China has became a very interesting case of study 
for many researchers and economists, during the last 3 years the sector has growth 
over the world sector average, becoming more competitive and overtaking in less than 
five years a global market share over 45%
1
. Almost the total production of the sector 
was exported during the year 2011, making the sector totally dependent on external 
demand. Europe is the most important market for PV technology, countries as Spain 
and Germany are the strongest consumer of this products, also are USA and Japan.    
A group of USA Solar panel makers issue a petition to the USA federal government to 




With most of the PV panel markets collapsed for different reasons, some by 
Anti-dumping accusations, others by the economic crisis and the shortage in 
renewable energy budget; the sector is afraid of how they are going to survive this 
moment. Most of the companies in the sector had invested big amount of money in 
R&D and new technologies to increase the production capacity, but they are fully 
dependent of foreigner markets.  
This research will explain how competitive is China's PV sector and why this sector 
can survive or not to this market distortion. First at all the underlying arguments to 
reply theses questions is fully based on Government Data, Researches, Studies, 
                                                        
1
 Solarbuzz  PV market outlook 2012. March 2012. 
2
 Coalition for American Solar Manufacturing (CASM) (2011a). U.S. manufacturers of solar cell 
















Industry Report, Books, and so on.  
 The arguments of this research is based first on a Quantitative Study by analyzing the 
data of its market structure, second on a Qualitative Analysis by understanding 
different factors which are the drivers on the production value chain (PVC) of the 
Photovoltaic (PV) sector by benchmarking the sector to asset how competitive it is 
compare with other selected countries
3
 PV sector and finally will also include a brief 
empirical case of study of a possible application of the technology in China
4
. 
1.1 Motivation  
The following research aims to understand the competitiveness of Chinese PV 
Industry, making specific focus on the PV Sector
5
. During the last years many factor 
inside and outside China brought the PV industry to the top of the news and the 
economy, many researches and papers were published during the last years showing 
the importance and relevance of the sector in the economy and technology 
development in China. Most of them (in Chinese or English) are made from a 
theoretical point of view and just a few include data indeed. Also the data is not 
abundant about this topic, most of it is just related to some products of the PV sector 
and some talk about the whole PV system. 
In order to explain to the readers of this research, how competitive is the PV industry 
compared with a group of selected countries and how the industry can survive to the 
European Crisis, Anti-dumping accusations and competitor’s competitiveness. To do 
that, some of the graphics and tables were built by the author of this research by 
collected data and the others refer to different researches and/or to outlooks of the 
industry. 
This research has been prepared understanding how China's Government and policy 
makers think and behave. It is very important to make this remark because normally 
the researches founded are make from the scientific or economic point of view, but 
after collect the data and analyzing it, it is easy to conclude that in the PV Industry are 
a couple of factor or behavior that differ with what an economist or scientist can 
                                                        
3
 Selected counties are Germany, United State of America (USA) and Japan 
4
 Refer to Index 1. 
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estimate or conclude after empirical or econometrics studies by assuming the Chinese 
market behave as a perfect market economy. But is not, and it is caused by 
Government intervention in a Socialist Market Economy and it is very difficult to 
quantify or is not in the books an equation to check how much this can affect 
researchers prognostics.   
Most of the economists will disagree that the Government intervention in the country 
economy could have a good result for the future welfare of a nation migrating from 
planned to market economy, but China's Government and policies makers show again 
to the world most skeptical, these kind of interventions in some sector are not that bad 
for the development of the economy and technology of the country or for the people 
welfare to live in a non polluted nation, etc.   
There are always some specifics Industries that Governments should control or 
intervene, for example Russia tried to migrate as well as China from planned to market 
economy. But they got a shock intermediately in the economy, because the big 
economics group over-took the market and kill the competition. Why? Because 
Government doesn’t want to intervene and let the market stabilize by itself.  In the 
other hand, China decide to migrate step by step in a long term process, with many 
“pilot programs” and taking part of every step as authorities. This is the same way how 
China developed the PV industry and  it is why today this industry is going global 
breaking all the prognosis, even when this is a mostly private sector and with many 
small and medium enterprises in the industry. In this case this kind of intervention is a 
great benefit, for the society for example, with the massification of solar power, 
people not just from China but from all around the world would enjoy, cheaper 
electricity, mobile electricity, better environment with lees pollution, etc. Is it bad 
what Government did in China to intervene this Industry? Or it should just let the big 
manufacturer of polysilicon around the world to keep controlling the price of the raw 



















1.2 Research methods. 
The value chain is a concept from business management that was first described and 
popularized by Michael Porter in 1985, who explain how to increase the 
competitiveness of the industry by the production value chain. Since that, many 
researches had been released about this management issue. This definition of the value 
chain of the industry is a general description of process involved on it. In order to 
make a better understanding of the value chain of the PV sector studied in this 
research, a new specific value chain for the PV sector should be created.  
The Production Value Chain would be analyzed from different factors; all of those 
factors are critical in the production value chain and can reflect the competitiveness of 
this specific sector. By comparing this factor´s data with another selected countries 
data, would be possible to know, how china´s PV sector competitors are. Another 
factor out of the production value chain would be also used to measure the 
competitiveness of Chinas PV sector; it is the global market share of the PV sector.  
1.3 How does solar energy work? 
In order to better understand the PV industry, it is important to get some knowledge 
about how Solar energy work and what kind of products or services are involved in the 
industry? The diagram 1, shows 4 different stages in order to understand how Solar 
energy work, here is a brief description of each stage and the products involved on it. 


















1. The sun radiation reflected in the PV modules surface is converted to electric 
energy, to make this conversion the module is manufactured with Silicon (Si) 
cell, these cells are almost pure Si and have the propriety to convert sun in 
energy. The products involved in this step are exactly the products 
manufactured by the PV sector and this research is interested on this sector. 
The products here are situated in the top along the PVC of the PV sector and it 
include from raw material
6
 to create wafer or ingot to the finished PV module 
which contain the PV cell created with the wafers. 
2. The energy created by the PV module is now converted to a similar energy 
than the electric grid connection; this is because PV modules generate lower 
voltages and different kind of current than the one flow in the wires of any 
home
7
. The product included in the stage is the inverter from D/C to A/C 
current. This is part of the BoS. 
3. Here the energy already converted to be used in the home is split between what 
the house need to consume and what this system is going to feed in the grid.  
4. This energy that the house does not need is feed to the electric grid. 
1.4 Production Value Chain of the PV industry. 
Looking the sector from a Production Value Chain (PVC) perspective would be very 
helpful, in order to understand the development of the Chinese PV sector and if is it 
competitive compare with the selected countries
8
. The production value chain of the 
PV industry differs slightly depending on the raw materials used.  
 
The technology core of the PV energy production value chain is the solar cell. This can 
be made by different kind of raw materials but around 95% of the contents in a solar 
cell are a semiconductor called Silicon (Si). Three kind of cell are distinguished 
according to the type of silicon used to produce it: Monocrystalline (M-Si), 
polycrystalline(P-Si) and amorphous silicon (a-Si) cells. 
To produce a monocrystilline silicon cell, absolutely pure semiconducting material is 
                                                        
6
 Polysilicon or pure silicon (Si) 
7
 Voltage from 100 to 240 (v) is normally used at home, the current is A/C. 
8
















necessary. First the silicon is melted and shaped on rods; the rods are then sawed into 
thin plates. This production process guarantees a high level of efficiency in solar 
energy transformation. On the other hand, the polycrystalline cells production is more 
cost-efficient. In this process, liquid silicon is poured into blocks that are subsequently 
sawed into plates. During solidification of the material, crystal structures of varying 
sizes are formed, at whose borders defects emerge. As a result of this crystal defect, 
this kind of solar cell has lower efficiency in transforming solar radiation into energy. 
The last kind of cell explained in this paper is so-called thin film cell or amorphous 
(a-Si), and these are silicon film deposited on glass, plastic or another substrate 
material. 
  
Silicon (Si) is a raw material very abundant, but has to be purified as much as possible 
for PV cell use, under high cost process. During the first steps of the PV sector the raw 
material was mostly obtained from the scrap obtained in the electronic industry, but 
after the PV industry growth at a certain level that this scrap was not enough to supply 
the growing demand, at this point build the facilities to purify silicon became a 
necessary step for the industry in order to develop to the next step. Purified silicon is 
first formed into wafers which are used for producing the solar cells. Finally, solar 
cells are integrated into modules. 
  
In the case of crystalline-based technology, the production and processing of silicon 
and its conversion into wafers requires substantial investment and technical 
knowledge. As a result, the number of enterprises engaged at this level of the 
production value chain is rather small. The next steps on the production value chain 
are the cell and module, but it does need less knowledge and investment intensive, 
hence the number of producers is much larger.  Others step on the production value 
chain, crystalline silicon modules and thin film modules do not differ much. The 
additional PV systems components (Balance of System components, BoS) such as 
inverters and battery are important components in the production value chain. Service 
and installation of PV systems are usually in the hand of smaller local businesses and 
it is actually the big headache to the PV sector, because the installation per Watt is 


















The thin film, cell are normally manufactured with pure silicon, but some 
manufacturer are being trying to make them more efficient adding another kind of 
semiconductor (for example copper indium diselenide (CIS, CIGSS) and cadmium 
telluride CdTe) to the raw material.  
Crystalline silicon and thin film technologies to produce PV modules differ in the 
energy intensity and also in the complexity of the production process, the 
environmental impact of the production process and the efficiency of solar to electric 
energy transformation.  
 Thin film are cheapest to produce and need less knowledge in the production value 
chain, but it does have lower efficiency than crystalline silicon products, therefore the 
use of this kind of film are just for low energy consumption products, as for example 
watches, calculator, mobile phone, etc. Big efforts on R&D for a most efficient thin 





































Chapter 2: China's Photovoltaic (PV) Sector.   
 
2.1. Early development of the Chinese PV sector. 
 
Would be totally wrong to believe that the PV industry is a new industry in China, date 
back to the 1950's when the first attempts in research were undertaken. Just in the end 
of the 1970's was when Chinese government and policies marker figure up that the 
photovoltaic power can be used not just in spacial power production for satellite for 
example, but also for many others possible applications. That was reflected in the 6th 
Five-Year Plan (FYP) (1980-1985) this was the first time that photovoltaic science 
and technology projects were included in the plan. After this first and important step a 
couple of group of research center in the country were established, for example in 
1983 was established the China Optoelectronics Technology Center, the first 
specialized research center. Research in crystalline silicon cells and related 
technologies was then encouraged during the 7th FYP (1986-1990) and the first 
regional Renewable Energy Association was established in Anhui in 1992. But still, 
the take-off of China‘s photovoltaic industry only started during the 9th FYP 
(1996-2000). This was backed by a development strategy for renewable energies in 
the next 15 years (period from 1996 to 2010), the China Light Project (1997) and 
support by the World Bank on the production of renewable energy products in China, a 
project that started in 1999. It was also reflected, amongst others, in the founding of 
associations for renewable (and new) energies in all major provinces in the years after 
1998.  
 
During the 1990s and early in the 21st century, the industry‘s focus was on solar 
consumer goods production (like garden lamps etc.) and electrification of remote rural 
areas. The 2002 state policy called “Send electricity to the village” (送电到乡) spurred 
progress in photovoltaic power generation to a certain extent, though at a still low 
level, even when during the year 2003, China became the largest producer of solar 
consumer goods globally. By 2010, eleven PV consumer goods producers were listed 
at foreign stock exchanges, reflecting China‘s growing importance in the global 
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